ABSTRACT. The Kórnik Arboretum hosts 106 dendrophilic species of aphids, representing three families: Aphididae, Adelgidae and Phylloxeridae. Phyllaphis fagi is the eudominant there. Subdominants include species of Adelgidae, Eucallipterus tiliae, Tinocallis platani and Myzocallis castanicola. The distribution tail consisted of 101 species, of which 13 were recedents and 88 subrecedents. Such a structure confirms the quite high stability of the community.
INTRODUCTION
Studies of the aphid fauna of trees have been conducted in Poland for several years, focusing on descriptions of the tree fauna of various green squares and parks in Warsaw (CICHOCKA & GOSZCZYŃSKI 1991) , Poznań (WILKANIEC 1994 , 1996 , 1999 , 2001 , 2004 , RUSZKOWSKA & WILKANIEC 2002 , SZTUKOWSKA & WILKANIEC 2005 , Lublin (JAŚKIEWICZ 1997) , Gdańsk (TYKARSKA 2001) and Bytom and Katowice (OSIADACZ & WIECZOREK 2003, WIECZOREK & OSIADACZ 2005) . They dealt mainly with the species composition and phenology of aphid occurrence; on the other hand, there are no detailed studies on the structure of aphid communities in those locations. So far no such study has been conducted in the Kórnik Arboretum either, where only a few aphid species have been found to date (ACHREMOWICZ 1967 (ACHREMOWICZ , 1972 . This locality, abundant in indigenous and non-native trees and shrubs, is the perfect place for such research.
The purpose of the study was to define the species composition, abundance and dynamics of aphid occurrence in the plant growth season in the aphid community infesting the Kórnik Arboretum dendroflora, and to compare the three communities that make up the local aphid fauna, namely those infesting the dendroflora of the Old Arboretum, the New Arboretum and the Zwierzyniec Experimental Forest.
STUDY AREA
The study was conducted in the Kórnik Arboretum during four growing seasons from 2005 to 2008. The Kórnik Arboretum, situated by Lake Kórnik between the towns of Kórnik and Bnin, 20 km south of Poznań, has long been widely known in Poland and abroad for its extensive collection of native and non-native trees and shrubs. In terms of the number of taxa it is among the largest dendrological parks in Central Europe with about 3500 species and varieties, and the number is still growing with new plants being added to the collection. It also boasts the oldest collections of trees and shrubs in Poland, dating back to the times when non-native trees and shrubs were first planted in the Kórnik park, i.e. the years 1826-1861, when the estate was owned by Tytus Działyński (BUGAŁA & BOJARCZUK 2003) . The tree and shrub collections cover an area of 60 ha and are situated in the old park next to Kórnik Castle, in the so-called New Arboretum and in the Zwierzyniec Experimental Forest.
MATERIAL AND METHODS
Two study methods were used: Moericke traps and searching the plants for aphids. The aphids were caught in Moericke traps from May until the end of October, the traps being emptied every ten days. 25 traps were placed throughout the Kórnik Arboretum at 1.5 m intervals. At the same time and intervals aphids were collected directly from trees and coniferous and deciduous shrubs. The extent of plant infestation by aphids was described using a five-level scale: level I -no aphids, level II -slight infestation (single specimens on plant organs), level III -moderate infestation (small and medium-sized colonies on plants), level IV -considerable infestation (large colonies on plant organs), level V -very substantial infestation (aphids cover whole plant organs). The aphids were preserved in test tubes with 75% ethyl alcohol. The material was classified using the keys by BLACKMAN & EASTOP (1994) , HEIE (1980 HEIE ( , 1982 HEIE ( , 1986 HEIE ( , 1992 HEIE ( , 1994 HEIE ( , 1995 , MÜLLER (1976) , SZELEGIEWICZ (1978 SZELEGIEWICZ ( , 1985 and TAYLOR (1984) . In order to define the community structure of dendrophile aphids only some of the quantitative data obtained with the Moericke traps were used. This was based on the aphids collected in spring and summer, as the results of the autumn catch during the mass aphid migration were rejected. Then Rhopalosiphum padi was caught in the traps in large numbers. The species breeds in summer in grass and crops -its secondary hosts -when populations are very numerous; their presence renders it very much more difficult to describe the structure of the aphid communities specifically related to the dendroflora.
The structure of the aphid communities was characterized on the basis of the following indices:
 the number of specimens (N);  the number of species (S);  the dominance index (D) (dominance is the percentage of specimens of particular species in the community); the following dominance classes were adopted (according to DURAK & WOJCIECHOWSKI 2008): eudominant -over 20% of the collected material, dominant -10 to 20% of the collected material, subdominant -5 to 10 % of the collected material, recedent -1 to 5 % of the collected material, subrecedent -less than 1% of the collected material;
where n i -number of specimens of species I, N -total number of all specimens, Sthe number of species;
where S -the number of species in the community;
where S -the number of species in the community, and N -overall number of species in community.
Finally, the Marczewski-Steinhaus index was applied (1959) (MS) to compare the community structures in terms of quality:
where a and b -the number of species in the first and second community respectively, c -the number of species common to both compared communities.
Hutcheson's test (1970) was used to compare the quantity and quality of communities.
RESULTS AND DISCUSSION
In 2005-2008 the total of 186 aphid species or species groups found in the Kórnik Arboretum comprised the representatives of 3 families: Aphididae, Adelgidae and Phylloxeridae. 156 species or species groups were caught in Moericke traps, while plant searching yielded 96 species infesting the trees and shrubs of the Kórnik Arboretum. With such abundant material to hand, it was possible to describe the community structure of the Arboretum.
The community, containing 106 dendrophile aphid species collected in the Kórnik Arboretum, consisted of one eudominant and four subdominants, a total of 50.8% of the overall number of specimens. The eudominant was Phyllaphis fagi (D = 25.05%), while the subdominants included a group of Adelgidae (Adelges spp.) family species (D = 9.26%): Eucallipterus tiliae (D = 5.78%), Tinocallis platani (D = 5.56%) and Myzocallis castanicola (D = 5.12%). The proportion of the remaining 101 non-abundant species was 49.2%, with that of the 13 recedents reaching 35% and the 88 subrecedents 14.2%. Such a structure of the community is evidence for its high stability (Table 1, Fig. 1 ).
The dominance structures of aphid communities in the three studied sites of the Kórnik Arboretum varied (Fig. 2a,b,c) .
Comparison of the aphid communities of particular parts of the arboretum, i.e. the Old Arboretum, the New Arboretum and the Zwierzyniec Experimental Forest, showed that the core of the communities and species represented numerously did not greatly vary. They were made up mainly of monophagous species. The communities of the Old Arboretum and New Arboretum were richer in the number of species and comprised 87 and 86 species respectively. Comparison of the figures presenting the structure of the communities at the three sites in question shows that the most stable community was the one in the Old Arboretum (Fig. 2a) , whereas the poorest community was the one found in the Zwierzyniec Experimental Forest owing to the lower number of species and rather simplified distribution of dominance classes (Fig. 2c) . Shannon's diversity index (H') for the whole Kórnik Arboretum reached 4.48 in the study. An analysis of its values for particular sites in the Kórnik Arboretum showed it to vary, thus giving reason to believe that the quality and quantity structures of those communities also greatly varied. The index reached its peak value in the Old Arboretum (4.62), was smaller in the New Arboretum (4.41), and least in the Zwierzyniec Experimental Forest (2.57) ( Table 2 ).
Pielou's evenness index (J') for the whole Kórnik Arboretum also reached the high value of 0.67. The aphid community in the Old Arboretum had the highest index (0.72), which demonstrates that the community was made up of species more evenly distributed than the other ones. The lowest value of the index was in the Zwierzyniec Experimental Forest (0.47) ( Table 2 ).
Simpson's index of species abundance (d) for the whole aphid community reached 28.2. It may be inferred from a comparison of the communities on the basis of this index that the most abundant aphid fauna was in the Old Arboretum (25.8); a slightly lower abundance was calculated for the New Arboretum (25.2) and a much lower one was found in the Zwierzyniec Experimental Forest (15.2) ( Table 2) . Table 2 . Biocenotic indices characterizing aphid communities at particular sites in the Kórnik Arboretum.
* -significance level of difference between values (t-test) = 0.05
After comparing the communities in terms of quality using the Marczewski-Steinhaus index (MS) it was established that the communities of the Old and New Arboreta had a similar species composition (Table 3) . MS showed that the species structures of the aphids infesting those habitats were identical at 64.8%. More significant differences in species composition were observed among the aphids caught in the New Arboretum and the Zwierzyniec Experimental Forest as well as in the Old Arboretum and the Zwierzyniec Experimental Forest. A comparison of the species composition of aphids reported from those sites indicates that the degrees of similarity of the aphid species structure were not very different -40% and 41% respectively.
Hutcheson's test was applied to compare the aphid communities of particular parts of the Arboretum both quantitatively and qualitatively, and the differences between them were proven statistically on the basis of Shannon & Weaver's formula ( Table 2) .
The results may be compared with those of studies carried out at the Botanical Garden or the Dendrological Garden in Poznań using similar methods.
In the 2000 study on aphid occurrence conducted in the Dendrological Garden, Poznań (WILKANIEC 2001) with two methods (Moericke traps and searching plants for aphids), a total of 105 aphid species was found, 78 of which were caught in yellow traps and 64 were found directly on plants. The dominant species were Rhopalosiphum padi, Drepanosiphum platanoidis, Anoecia corni and several species of the Periphyllus genus. On the other hand, studies of the aphid fauna of Poznań parks ) conducted in the Botanical Garden of the Adam Mickiewicz University and Dendrological Garden of the August Cieszkowski University of Life Sciences, Poznań, in the early years of the 21 st century yielded a total of 130 aphid species. 100 species were caught in Moericke traps, while direct collection of aphids from trees and bushes produced a further 30 species in the parks which had not been caught in yellow traps. After an analysis of the study results, 10 species were found which occurred in the parks regularly and numerously. They included Rhopalosiphum padi, Anoecia corni, Drepanosiphum platanoidis, Periphyllus testudinaceus, a group of species of the genus Adelges, Phorodon humuli, Eucallipterus tiliae, Aphis fabae, Phyllaphis fagi and Tinocallis platani. A comparison of the study results obtained at the Kórnik Arboretum and the Dendrological and Botanical Gardens in Poznań shows that the Kórnik Arboretum has a much richer aphid fauna. The main reason for such abundance is the richness of its greenery (c. 4000 taxa). The differences in species composition concern mainly the species that are not abundant in communities, while all the taxa defined as dominant were the same in all the communities studied and can thus be deemed characteristic of the local dendroflora.
To sum up the results of the present study: the Kórnik Arboretum is an attractive habitat for dendrophile aphids, evidence for which is the abundant aphid fauna collected there.
